Abstract. We report on small-angle x-ray scattering (SAXS) 
Introduction
. Under the bombardment of swift heavy ions, amorphous materials undergo a macroscopic shape change. The sample grows in dimensions perpendicular to the ion beam and shrinks in parallel direction. Microscopic observation of single tracks and analysis of the damage morphology in amorphous materials is challenging due to the lack of sufficient contrast required for most microscopy techniques. Despite this limitation, tracks in metallic glasses were reported using transmission electron microscopy (TEM), including a study of the crystallisation of the material, by means of electron beam annealing [4] . Measurements of ion tracks in amorphous metals were also performed traditionally using the technique of chemical track etching [5] , which preferentially dissolves the radiation-damaged track volume at a higher rate than the undamaged bulk material [6] . This destructive process enlarges the nm-sized tracks, erasing the initial damage structure. In addition to track etching, electrical resistivity measurements of irradiated samples were performed. The data allows one to deduce the mean track size from the damage cross section [7] , but does not provide any information on the track morphology. To obtain more detailed information about the structure and amorphous state of ion tracks in metallic glasses we thus applied small angle x-ray scattering (SAXS). As demonstrated earlier for a variety of other materials, this nondestructive technique is capable of measuring structural details of ion tracks [8] [9] [10] [11] [12] [13] and allows retrieving track radii in The track structure was studied using synchrotron SAXS in transmission mode, performed at the SAXS/WAXS beamline at the Australian Synchrotron. The x-ray wavelength was 1.0332 Å (12 keV) and the distance between the sample and the CCD detector varied between ~1000 and 1600 mm. The samples were mounted on a three-axis goniometer, allowing the precise alignment of the ion tracks with respect to the x-ray beam. Unirradiated samples were used as standards for background subtraction. Measurements as a function of angle between the x-ray beam and the sample surface (i.e. the ion tracks) show a high anisotropy of the scattering pattern (see figure 1) Figure 2 shows the experimental scattering intensities originating from an unirradiated sample and from tracks in Fe 85 B 15 produced with different ion beams. The SAXS intensities of all tracks exhibit an oscillatory behaviour indicating monodisperse scattering objects with a rather abrupt density change at the track-matrix interface.7KH 6$; 6 15 from in situ resistivity measurements [7] are shown in figure 3 as a function of the energy loss averaged along the projectile path in the given materials by using the 65, [9, 20] . The track radii are associated with the cylinder in which the energy deposited on the atoms surpasses the energy E m necessary to melt the target material along the ion path. Therefore E m corresponds to the sum of the energy to reach the melting temperature plus the latent heat of fusion. We used this approach to model tracks in amorphous metallic alloys, assuming a constant electron-phonon coupling of 5×10 12 Wcm í K í , deduced by fitting the i-TS model to the track radii measured by SAXS for Fe 85 B 15 . The energies E m necessary to melt the different alloys are deduced from the model calculation fits to the SAXS data (see figure 3) . The values for E m and track formation threshold obtained from these calculations are presented in Table 2 . From the calculation of the track size versus electronic energy loss, a threshold of 14 ± 2 keV/nm was extracted in good agreement with the value reported in reference [7] . 
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